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(71) We, Frank David Bergstein 
and Steven Goldman, citizens of the 
United States of America, of 2200 Victory 
Parkway, Ciacinnati, Ohio, and of 607 
5 Howell Avenue, Cincinnati, Ohio, United 
States of America respectively, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed, 
10 to be particularly described in and by the 
following statement: — 

This invention relates to packaging ap- 
paratus, and more specifically to apparatus 

15 and procedures for heat sealing packaging 
materials, such as liners having tubular 
mouths which must be closed and sealed. 
While the invention may be utilized to 
seal the mouths of diverse types of liners, 

20 it will find particular utility in the sealing of 
lined cartons which, upon erection, are 
continuously advanced in a path of travel 
during which the mouths of the extended 
Hners are sealed and infolded, followed by 

25 the infolding and sealing of the carton end 
closure flaps. 

Numerous expedients have been hereto- 
fore employed to seal the mouths of the 
liners, depending upon the nature of the 

30 liner materials and their heat seaUng char- 
acteristics. If the nature of the lining 
material is such that it may be directly 
contacted by the sealing elements, these 
expedients have included the use of heated 

35 metallic belts which travel with the lining 
material until the desired seal is effected, 
and also the use of travelling sets of 
jaws which engage the liner and move 
with it until sealing is effected, whereupon 

40 the jaws open and are returned for engage- 
ment with a succeeding liner. _ Other heat 
sealers have utilized radiant heat or hot 
air to at least partially heat the liners in 
the areas to be sealed, followed by pressure 

45 rollers which compress the heated material 
to complete the seal. 

A major disadvantage common to the 
foregoing types of heat sealing apparatus is 
the amount of space required to perform 



the heat sealing operation when the liners 50 
are being continuously advanced in a path 
of travel as an incident of the various fill- 
ing, closing and sealing operations which 
must be performed. This is particularly 
true if the cartons and liners are running at 55 
a relatively high rate of speed. Effective 
sealing is a function of time, it being neces- 
sary to heat the liner material to sealing 
temperature and compress the material 
together to obtain the desired seal; and as 60 
the speed of travel increases, so does the 
amount of space required to maintain heat- 
ing and sealing contact for the amount of 
time required to effect the desired seal. 
Since space is often at a premium, the 65 
problem becomes acute. 

The present invention overcomes the fore- 
going difficulties by utilizing a sealing tech- 
nique wherein the advancing liners are re- 
peatedly contacted by an opposing pair of 70 
heating elements which move in orbital 
paths relative to each other and to the ad- 
vancing liners. With such arrangement, 
the total time in which the sealing elements 
are in contact with each liner is sufficient 75 
to form the seal, yet due to their orbital 
movement during which the sealing ele- 
ments repeatedly close against the liner, 
advance a short distance with it, open, and 
then retract for reclosing and re-engage- 80 
ment with the same liner, the amount of 
space required for the sealing operation is 
minimized. 

The mouths of the liners to be sealed are 
continuously advanced between an oppos- 85 
ing pair of heating elements comprising 
elongated bars which are mounted for 
movement in orbital paths; that is, the 
heating bars are mounted so as to move 
toward and away from each other and, at 90 
the same time, advance and retract with 
respect to the path of travel of the liners. 
During each orbit, the heating bars move 
from a fully open to a fully closed position 
and return, in a direction at right angles to 95 
the path of travel of the liners, and they 
also move from a fully retracted to a fully 
advanced position with respect to the direc- 
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tion of travel of the liners. The heating 
bars advance with the liners as they move 
inwardly from midway between their fully 
open and fully closed positions, and con- 
5 tinue to advance until they have moved to 
a point midway between their fully closed 
and fully open position. The heating bars 
retract relative to the path of travel of 
liners as they move from the midway point 
10 to the fully open position, the retracting 
movement continuing until they have re- 
turned to the midpoint of closing move- 
ment. Thus, the sealing bars travel with, 
engage and release the liners during one- 

15 half of each orbit or cycle of operation, and 
retract or move in a direction opposite to 
the direction of travel of the liners during 
the other half of each orbit. 

The heating bars, which are preferably 

20 electrically heated, are each mounted on a 
base plate by spring biasing means which 
permit relative adjustments of the heating 
bars and the pressure exerted by the bars 
on the interposed liners as the bars come 

25 together. The base plates are mounted on 
drive shafts having eccentric lower portions 
which eflfect orbital movement of the heat- 
ing bars and base plates and also serve to 
suspend each heating bar-base plate as- 

30 sembly from an overlying mounting block. 
The upper ends of the drive shafts are 
interconnected by gear means, including 
chain and sprocket drive means for move- 
ment in unison, and one of the drive shafts 

35 is also operatively connected to a source of 
power, which may comprise the driving 
means for other components of the carton 
filling and sealing apparatus with which the 
sealing means is associated, including the 

40 conveyor means for advancing the liners in 
the desired path of travel. With such ar- 
rangement, the orbital movement of the 
. sealings bars may be readily timed in ac- 
cordance with the speed of travel of the 

45 liners. 

In its method aspects, the invention con- 
templates the repeated contact of the seal- 
ing bars with each successive liner, with as 
many as ten to fifteen contacting move- 

50 ments of the sealing bars as each liner 
traverses the length of the bars. The line 
of seal, which is essentially a straight line, 
is formed in increments lying in prolonga- 
tion of each other; that is, as the leading 

55 edge of the liner passes between the leading 
ends of the sealing bars, the first closing 
movement of the sealing bars may only con- 
tact the first inch or so of the liner and 
hence form only a small leading part of the 

60 seal. The next orbital movement of the 
sealing bars to the closed position engages 
not only the previously contacted leading 
portion of the liner but also a succeeding 
portion, which may comprise another inch 

65 or so along the front to rear length of the 



liner. Succeeding orbits of the sealing bars 
contact additional increments of the liner 
until the liner lies wholly within the con- 
fines of the sealing bars, at which point the 
sealing bars contact the full front to rear 70 
length of the liner, whereupon as the liner 
advances beyond the sealing bars, only the 
trailing portions of the liner are contacted 
during successive orbits of the heating bars. 
In net effect, each portion of the liner is 75 
contacted by the heating bars for as many 
as ten to fifteen times, thereby producing 
sufficient heat and pressure to fuse together 
the opposite sides of the liner as if it has 
been continuously held between the heat- 80 
ing bars for the length of time necessary 
to complete the seal. 

Heat sealing in accordance with the in- 
vention may be conducted at relatively high 
speeds and yet within a very limited area. 85 
For example, in an exemplary installation 
on a rotary-type packaging machine for 
closing and sealing lined cartons, utilizing 
sealing bars which are 15 inches long, less 
than 16 inches is required to accommodate 90 
the entire sealing unit since orbital move- 
ment of the sealing bars need be only about 
i inch as between the fully extended and 
fully retracted positions of the bars. Effec- 
tively, the bars will be travelling at the same 95 
lineal speed as the liners, and by synchron- 
izing the drive means for the sealing bars 
with the other operating components of the 
packaging apparatus, including the convey- 
ing means for the liners, it will be evident 100 
that the number of orbits of the sealing 
bars will increase or decrease in direct 
relation to increases and decreases in the 
speed of travel of the liners, 

In the accompanying drawings: — 105 
FIGURE 1 is a partial side elevational 
view of container closing and sealing appar- 
atus, including liner sealing means in ac- 
cordance with the invention, but with parts 
broken away and others in section to better 110 
illustrate the features of the invention. 

FIGURE 2 is a schematic fragmentary 
perspective view illustrating successive 
stages in the operation of the apparatus 
illustrated in FIGURE 1. 115 

FIGURE 3 is a diagrammatic illustra- 
tion of successive stages in the orbital 
movement of the sealing bars during each 
operating cycle. 

FIGURE 4 is an enlarged side eleva- 120 
tional view of the liner sealing means. 

FIGURE 5 is an end elevational view of 
the sealing means taken from the left end 
of FIGURE 4. 

FIGURE 6 is a plan view of the sealing 125 
apparatus shown in FIGURE 4. 

FIGURE 7 is an enlarged side elevational 
view of one of the eccentric drive shafts 
for effecting orbital movement of the seal- 
ing bars. 130 
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Referring first to FIGURE 1 of the draw- 
ings which illustrates exemplary carton 
closing and sealing apparatus with which 
the present sealing mechanism may be used, 
5 the apparatus comprises a frame 1 mount- 
ing toward its opposite ends a pair of bear- 
ings 2 and 3 for vertically disposed shafts 
4 and 5 which mount horizontally disposed 
sprockets 6 and 7 about which an endless 

10 conveyor chain 8 operates in a horizontally 
disposed flight. Driving power is supplied 
to the sprocket 7 through suitable gearing 
from drive shaft 9 which is operatively 
connected by driving gear 10 to any suit- 

15 able source of power (not shown). The 
chain 8 carries a series of carriage members 
11 which are guided in spaced apart rela- 
tion about the conveyor path by channel 
guide members 12 which define the per- 

20 iphery of the apparatus. 

The carriage members 11 are each 
adapted to receive and convey a container 
13 which will be presented to the carriage 
at one end of the machine, as at station A 

25 shown in FIGURE 1. The containers will 
be presented to the carriage in upright 
position with the top closure flaps and the 
liner projecting upwardly in the manner 
illustrated at A in FIGURE 2. Each car- 

30 riage is provided with coacting pairs of 
locking arms 14 which, upon presentation 
of a container to the carriage, engage the 
container body walls and secure it to the 
carriage. 

35 As each container 13 is advanced by its 
carriage, the upstanding mouth of the liner 
15 will be contacted by a spreading device 
comprising a pair of fingers 16 and 17 which 
enter the mouth of the liner and bring it to 

40 the flattened and elongated position seen 
at position B in FIGURES 1 and 2. In 
addition to elongating or spreading the 
liner, the fingers also serve to outfold the 
leading and trailing end closure flaps 18 and 

45 19 which are engaged and maintained in 
their outfolded position by means of a hold- 
down bar 20, seen in FIGURE 1. Simul- 
taneous with the action of the fingers 16 
and 17, a pair of sweeps 21 and 22, best 

30 seen in FIGURE 2, engage and outfold the 
remaining end closure flaps 23 and 24 of 
each carton, thereby exposing the flattened 
and elongated mouth of the liner 15. It 
may be noted that the sets of fingers which 

-55 spread and elongate the mouths of the liners 
may be driven in timed relation to the 
movement of the carriages 11 by means of 
drive shaft 25, seen in FIGURE 1, which 
is driven from the main drive shaft 9. 

-60 As the fingers 16 and 17 are withdrawn 
from the elongated and flattened mouth of 
each liner 15, the liner passes into the liner 
sealing means, indicated generally at 27, 
which includes heated sealing bars 28 and 

S5 29, diagrammatically illustrated at "C" in 



FIGURE 2, the sealing bars serving to seal 
together the juxtaposed and flattened walls 
of the liner in the manner which will be 
hereinafter described in detail. 

Upon passage of the sealed end of the 70 
liner mouth 15 beyond the sealing means 
27, the sealed end of the liner is contacted 
by a sweep 30 which folds over the end of 
the liner, the container thus assuming the 
condition illustrated at "D" in FIGURE 2. 75 
Thereafter, as the end closure flaps are 
acted upon by various flap folding means, 
indicated generally at 31, which form no 
part of the present invention. Details with 
respect to the carton folding and gluing 80 
apparatus just described, with the excep- 
tion of the liner sealing means, can be 
found in Bergstein et al. U.S. Patent 
2,979,995, issued April 18, 1961. It is to be 
understood, however, that the carton clos- 85 
ing and sealing apparatus as such does not 
constitute a limitation upon the present in- 
vention, the illustrated apparatus merely 
being indicative of the environment in 
which the present invention may be utilized. 90 

Referring next to FIGURES 4, 5 and 6, 
the sealing unit comprises a mounting block 
32 adapted to be secured to the upper 
frame portion 33 of the apparatus (seen in 
FIGURE 1) by means of mounting brackets 95 
34 and 35. Seats 36 and 37 are secured to 
the opposite ends of the mounting blocks, 
the seats and mounting block being bored 
and bushed to rotatably mount sets of drive 
shafts 38, 39 and 40, 41. As best seen in 100 
FIGURE 7, each of the drive shafts, such 
as the illustrated drive shaft 38, terminates 
at its lowermost end in an enlarged disc 
portion 42 which mounts a depending 
eccentric shaft portion 43. 105 

The upper end of the drive shaft 38 is 
operatively connected to gear box 44, seen 
in FIGURE 1, which is connected by sproc- 
ket 45 and chain 46 to a sprocket 47 oper- 
atively connected to drive shaft 25 which 110 
also drives the seats of spreading fingers 16 
and 17. With this arrangement, the drive 
shaft 38 is driven in timed relation to the 
other operating components of the appar- 
atus, including the carriages 11 which con- 115 
vey the lined cartons through the sealing 
unit. 

Referring again to FIGURES 4, 5 and 6, 
the drive shaft 38 mounts a gear 48 which 
meshes with a gear 49 mounted on drive 120 
shaft 40. Drive shaft 40 additionally 
mounts a sprocket 50 connected by drive 
chain 51 to sprocket 52 mounted on drive 
shaft 41. Drive shaft 41 also mounts gear 
53 which is in meshing engagement with 125 
gear 54 mounted on drive shaft 39. With 
this arrangement, all of the drive shafts are 
driven in unison from shaft 38 which, as 
previously indicated, is driven in timed rela- 
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tion to the movement of the carriages 11 
which convey the lined cartons. 

The lowermost portion of each drive 
shaft, including the disc portion 42 and 
5 eccentric shaft portions 43, projects down- 
wardly from the undersurface of mounting 
block 32. The lowermost ends of drive 
shafts 38 and 39 engage a base plate 55; 
similarly, a corresponding base plate 56 is 
10 engaged by the lowermost ends of drive 
shafts 40 and 41. Sets of fittings 57 and 58 
rotatably mount the lower ends of the drive 
shafts, including the disc portions 42 and 
eccentnc shaft portions 43, to the base 
15 plates 55 and 56, the base plates being there- 
by suspended on the lowermost ends of the 
drive shafts and mounted for orbital move- 
ment. It will be evident that as the drive 
shafts rotate about their centerlines, the 
20 eccentnc shaft portions 43, the centerlines 
of which are offset laterally with respect to 
the centerlines of the shafts (see FIGURE 
7), will move in an orbital path about the 
centerlines of the shafts, thereby imparting 
25 orbital movement to the base plates. 

The sealing bars 28 and 29 are suspended 
from the base plates 55 and 56, respectively, 
by sets of brackets 59 to which the sealing 
bars are adjustably attached by spring- 
30 biased adjustment means 60 which resili- 
ently mount the sealing bars relative to 
each other. The spring-biased adjustment 
means permit adjustment of the sealing 
pressure of the sealing bars as they engage 
the hners and also permit lateral deflection 
of the heating bars relative to the base plates 
so that the bars may be positioned to make 
contact with each other and with the inter- 
A{\ ^'"^''^ P^f'^s reaching the 

40 fully closed position. Thus, the sealing bars 
may make contact with each other as the 
parts approach the fully closed position and 
maintain such contact until the parts have 
/^oved away from the fully closed position 
4^ by a corresponding distance. It will be 
understood that the sealing bars will be 
provided with suitable heating elements 61 
as seen in FIGURE 5, and it is also pre- 
ferred to provide the heating bars with 
^O mating sealing lips 62 which define the hne 
of seal being formed. 

Reference is next made to FIGURE 3 
which diagrammatically illustrates the 
orbital movement of the sealing bars at suc- 
cessive stages during each orbit or cycle of 
operation. At stage I, the sealing bars are 
in the fully open position relative to each 
other and midway between their fully 
advanced and fully retracted positions rela- 
te" tive to the path of travel of the liner 15, 
which IS shown advancing toward the open 
sealing bars. 

Stage II shows the bars midway between 
the fully open and fully closed position, and 
o:> with the bars in their fully retracted posi- 



tion. The liner, which is continuously 
moving, has advanced to lie partially within 
the confines of the sealing bars. 

At stage III the sealing bars have moved 
to the fully closed position and they are 70 
also advancing in clamping engagement 
with the liner, the sealing bars and liner 
effectively moving at the same rate of lineal 
speed. 

Stage IV illustrates the fully advanced 75 
position of the sealing bars which are also 
moving away from the fully closed position 
so as to release the liner. 

As the sealing bars move beyond the posi- 
tion shown at IV, they begin to retract, i.e. 80 
move rearwardly as they move toward the 
fully open position, shown at T. During 
this movement the bag will continue to ad- 
vance between the now separated jaws but 
will be subsequently re-engaged by the seal- 85 
ing bars as the cycle is repeated. As will 
be evident from the illustrations, the liner 
will be repeatedly contacted by the heating 
bars and the seal progressively formed as 
the liner advances. Effectively, each por- 90 
tion of the liner will be contacted by the 
sealing bars for a total contact time which 
is sufficient to fully seal the liner through- 
out its full extent. 

WHAT WE CLAIM IS: — 
1- Apparatus for heat sealing a con- 
tinuously moving tubular liner of the kind 
wherein the opposite sides of the liner in 
the area to be sealed are repeatedly con- 100 
tacted by the same pair of elongated heat 
sealing bars to incrementally form a rela- 
tively narrow continuous line of seal, said 
apparatus comprising liner advancing means 
for continuously advancing the liner in a 105 
straight-line path of travel, an opposing pair 
of elongated heat sealing bars lying in face- 
to-face relation on opposite sides of the path 
of the liner, said sealing bars being posi- 
tioned to contact the opposite sides of the 110 
liner only in the area thereof to be heat 
sealed, means mounting said sealing bars 
for movement relative to each other in 
orbital paths of travel in which the sealing 
bars during each orbital cycle advance and 115 
retract in the direction of their length as 
they concurrently move toward and away 
from each other while maintaining their 
face-to-face relationship, means for moving 
said sealing bars in unison in their orbital 120 
paths of travel, and means for driving said 
sealing bar moving means and said liner 
advancing means in timed relation such that 
the sealing bars will repeatedly move into 
and out of contact with the area of the liner 125 
being sealed as the liner advancing means 
advances the liner between the sealing bars, 
the sealing bars moving in the direction of 
the path of travel of the liner and at the 
same effective hneal rate of speed through 130 



BN8DOCIO: <QB_1 682777 A_L> 



.5 1,582,777 5 



the portion of each orbital cycle during 
which the sealing bars are in contact with 
the area of the liner being sealed. 

2. Apparatus as claimed in Claim 1 
5 wherein the means mounting said sealing 

bars in orbital movement comprise base 
plates on which said sealing bars are moun- 
ted, together with a plurality of drive shafts 
having eccentric shaft portions operatively 
10 connected to said base plates for moving 
said base plates and the sealing bars moun- 
ted thereon in said orbital paths of travel, 
and supporting means for said drive shafts. 

3. Apparatus as claimed in Claim 2 
15 wherein the supporting means for said drive 

shafts comprise a mounting block from 
which said shafts depend, with said base 
plate suspended therebeneath, and wherein 
the means for moving said sealing bars in 
20 unison comprise gear means interconnect- 
ing said drive shaft for joint movement. 

4. Apparatus as claimed in Claim 3 
wherein said sealing bars are mounted on 
said base plates by spring biased adjustment 

25 means which resiliently mount said sealing 
bars relative to said base plates. 

5. Apparatus as claimed in Claim 4 
wherein drive shafts are mounted adjacent 
the opposite ends of each of said opposing 

30 base plates, wherein the gear means inter- 
connect the drive shafts at each end of the 
opposing base plates and also interconnect 
the drive shafts at the opposite ends of one 
of said base plates, and shaft driving means 

35 operatively connected to one of said drive 
shafts, whereby all of said drive shafts are 
driven in unison by said shaft driving means. 

6. Apparatus as claimed in Claim 5 
wherein the upper ends of said drive shafts 

40 project upwardly beyond said mounting 
block, and wherein said gear means are 
mounted on the projecting upper ends of 
said drive shafts. 

7. A method for heat sealing tubular 
45 liners to form a relatively narrow continu- 



ous line of seal, which comprises the steps 
of continuously advancing the liners in a 
straight-line path of travel between an op- 
posing pair of elongated sealing bars posi- 
tioned to contact the opposite sides of the 50 
liner only in the areas to be sealed, and 
.moving said sealing bars in unison in paths 
of travel in which the sealing bars repeat- 
edly contact the opposite sides of each 
advancing liner as it passes between said 55 
sealing bars, whereby to incrementally form 
a continuous line of seal across the area of 
the liner contacted by the sealing bars. 

8. The method claimed in Claim 7 in- 
cluding the step of moving the sealing bars 60 
in orbital paths of travel in which the seal- 
ing bars advance and retract in the direction 

of travel of the liners and concurrently 
move toward and away from each other. 

9. The method claimed in Claim 8 in- 65 
eluding the step of moving the sealing bars 

in their orbital paths of travel in timed rela- 
tion to the movement of the liners in their 
path of travel. 

10. The method claimed in Claim 9 in- 70 
eluding the steps of advancing the sealing 
bars in the direction of the path of travel 

of the liner while moving the sealing bars 
toward each other so as to engage the liner 
therebetween, and moving the sealing bars 75 
in their said paths of travel at an effective 
lineal rate of speed corresponding to the 
lineal rate of speed at which the liners are 
advanced. 

11. Heat sealing apparatus substantially 80 
as described herein with reference to the 
accompanying drawings. 

12. A method of heat sealing liners sub- 
stantially as described herein with reference 

to the accompanying drawings. 85 
For the Applicants: 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
43 Bloomsbury Square, 
London WCIA 2RA. 
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